[Abstract] One of the most exciting perspectives for studying bio-macromolecules comes from the emerging field of in-cell spectroscopy, which enables to determine the structure and dynamics of biomacromolecules in the cell. In-cell electron paramagnetic resonance (EPR) spectroscopy in combination with micro-injection of bio-macromolecules into Xenopus laevis oocytes is ideally suited for this purpose.
www.bio-protocol.org/e2798 3. To avoid air pockets between the stamp and the injection solution, the sharpened glass capillary is filled up with mineral oil using a single-use syringe. Afterwards, the filled glass capillary is clamped over the stamp into the screw clip of the Nanoliter Injector. Exiting mineral oil is wiped away with a tissue. the Parafilm, it is put down horizontally on the Parafilm by simultaneously lowering the capillary with the micromanipulator and moving the Petri dish away from the latter. The laid down, forward piece of the glass capillary (around 2.5 mm) is cut carefully with a razor blade.
5. Subsequently, the mineral oil is pressed out of the opened glass capillary up to around 2 cm with the stamp of the Nanoliter Injector. This run-off can take up to 15 min.
6. The top of the prepared glass capillary is dipped into a drop of the sample solution (2-4 µl depending on the number of Xenopus laevis oocytes to be microinjected). The sample solution is soaked up into the capillary by using the Nanoliter Injector (see Figure 2 for prepared injector glass capillary). 3. The membrane of the Xenopus laevis oocytes is punctured carefully in the dark animal hemisphere, near the parting line, which separates the animal hemisphere from the light vegetal hemisphere of the Xenopus laevis oocyte. The penetrating glass capillary is moved in the direction of the parting line so that the glass capillary points at the parting line from diagonally above. The injection of the sample solution (typically 50 nl) is carried out in this position by the Nanoliter Injector so that the nucleus in the animal hemisphere will not be injected (see Figure   4 ). Copyright 2. Initially a small volume of MBS buffer is collected, followed by the Xenopus laevis oocytes and again a small volume of MBS buffer. Care should be taken to ensure that there is no space between the Xenopus laevis oocytes within the sample tube. Furthermore, it must be ensured by visual inspection using the binocular microscope that the cell membrane of the Xenopus laevis oocytes is not damaged through the collection and that no air pockets are in the sample tube. Otherwise, the sample is unusable. This visual inspection must be performed again after the desired incubation time of the Xenopus laevis oocytes at 18 °C. Xenopus laevis oocytes, maximum 1-2 mm distance from the edge of the Xenopus laevis oocytes (finished prepared sample tube see Figure 5 ). For spin labels featuring sufficient stability, incubation times around 60 min at 18 °C are typically chosen (Qi et al., 2014; Wojciechowski et al., 2015) . Using 3-maleimido-PROXYL (3-Maleimido-2,2,5,5-tetramethyl-1-pyrrolidinyloxy) spin labels, typical incubation time at 18 °C is in the range of 15 min (Cattani et al., 2017) .
Endogenous paramagnetic species: Xenopus laevis oocytes contain endogenous paramagnetic
Mn(II) species, which are also represented in EPR spectra (Qi et al., 2014) . Thus, untreated 
